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Background and Objectives: Budd-Chiari syndrome (BCS) is a rare disorder caused by
obstruction to hepatic venous outflow. It affects all races, usually during the third or fourth
decade of life. Higher prevalence had being evident in developing countries. The aim of the
present study was to clarify sociodemographic features, clinical, radiological presentations,
and etiology of BCS among Upper Egyptian patients.

Patients and Methods: This retrospective cohort study enrolled 50 Upper Egyptian
Patients with confirmed primary BCS. Liver, coagulation, and thrombophilia workup profiles
were performed as anticardiolipin antibodies, lupus anticoagulant, protein C, protein S, and
antithrombin III assays. Factor V Leiden and J4K2 mutations were assessed. Full radiolo-
gical assessment was done.

Results: Fifty patients were included. There were 28 males (56%) and 22 females (44%)
with mean age (32.5 + 11.1 years). The etiological factor was not identified in 22% of cases
(n=11). Isolated factor C deficiency was found in 26% (n=13) with male predominance
39.3% and protein S deficiency in 10% (n=5). Factor V Leiden mutation was the etiology in
5 patients (10%). Membranous web and antiphospholipid syndrome each were the etiology
in 8% (n=4). Behget’s disease was diagnosed in 4% (n=2). Cases of liver cirrhosis(LC) were
41/50(82%)they were :33/50(66%) LC child class C, 8 /50(16%) LC child class B, and 0/50
(0%) LC child class A. Abdominal pain was the most common symptom (96%), and ascites
was the most common sign (82%). Obstruction of hepatic veins was present in 80%.
Conclusion: BCS in Upper Egyptian patients was mainly occurred in males in the third and
fourth decade of life, mostly with liver cirrhosis. The most common etiology is isolated
protein C deficiency followed by Factor V Leiden mutation and isolated protein S deficiency.
Hepatic veins obstruction was the most common pattern of vascular involvement.
Keywords: Budd-Chiari syndrome, Upper Egypt, factor V Leiden, thrombophilia, etiology,
protein C

Introduction
Budd—Chiari syndrome (BCS) was defined according to EASL guidelines as an
obstruction of the hepatic venous outflow tract in absence of right-sided heart failure
or constrictive pericarditis." Lesions causing BCS could be located in the small or
large hepatic veins (HV) or in the suprahepatic part of inferior vena cava (IVC).
BCS is a rare disease, with the prevalence of 2 per 100,000 inhabitants and an
annual incidence of approximately 0.2 cases per million.” It has higher prevalence
in developing countries such as China, India, Nepal, and South Africa.®
Budd-Chiari syndrome has four clinical variants; acute, subacute, chronic, and
fulminant. The acute form is characterized by abdominal pain, ascites, and
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hepatomegaly, without evidence of portal hypertension.
This form can be complicated by fulminant hepatitis. The
chronic form is difficult to distinguish from cirrhosis
regardless of the etiology. The subacute form is character-
ized by features of acute BCS with portal hypertension. It
reflects an extension of a previous occurrence of thrombo-
sis in the HV.*

BCS can also be classified according to etiology either
as primary or secondary. Primary BCS is often associated
with the presence of thrombotic risk factors. While, sec-
ondary BCS could be caused by obstruction in hepatic
veins outflow by surgical injury, extrinsic compression,
or tumor infiltration.” At least one hereditary or acquired
pro-coagulative disorder is present in 74% of cases. As
many as 30% of BCS patients carry a Factor V Leiden
mutation (FVLM) and some showed the inherited defi-
ciency of Protein C, S, and antithrombin 111.2

India, Pakistan, Middle East, and Europe share many
characteristics in terms of the level of obstruction and
causal factors. However, in China, involvement of the
IVC may be more common.® The clinical differences
among different areas can be explained by different causes
and area-related prevalence, eg, oral contraceptives in
Europe or extreme poverty in certain Asian countries and
South Africa.’

In Egypt, there are few studies on the character of
BCS and its etiology with lack of studies from Upper
Egypt region. Thus, we aimed to study the sociodemo-
graphic features, clinical, radiological presentations of
Budd-Chiari syndrome among Upper Egyptian patients
and to identify the possible etiology in this group of
patients.

Patients and Methods

The present retrospective cohort study enrolled 50 patients
with confirmed diagnosis of primary BCS referred to
Assiut  University = Hospital  Internal,  Medicine
Department and Al-Rajhi Liver University Hospital as
tertiary centers (Assiut, Egypt) from different Upper
Egyptian cities, eg, Minia, Assiut, Sohag, Qena, Luxor
and Aswan. An informed written consent for data collec-
tion was obtained from all subjects who participated in the
study during follow up visits. A parent provides informed
consent for any participants under the age of 18 years. The
protocol of the study was approved by the ethical commit-
tee of Assiut University. Full history and clinical examina-

tion were recorded for all patients.

e Laboratory investigations included complete blood
picture, liver profile, and coagulation screen which
were assessed using Cell-Dyn Ruby (Abbot), Cobas-
integra 800 plus and Sysmex CA-1500 (Siemens)
respectively.

e To determine the etiology of BCS, investigations of
thrombophilia were performed including:

Protein C global test was first performed, as

a screening test for identifying the defects of protein

C and S anticoagulant pathways, then followed by protein

C and S assays. Antithrombin III and lupus anticoagulant

assays were done. All coagulation tests were performed

using auto-analyzer Sysmex CA-1500 and reagents sup-
plied by Siemens (Marburg, Germany). In addition, anti-
cardiolipin antibodies, antinuclear antibodies, and Factor

V Leiden mutation were investigated. Janus kinas 2

(JAK?2) mutational statuses were assessed by PCR explor-

ing the possible presence of a myeloproliferative disorder.

Protein C global test is an activated partial thrombo-
plastin (aPTT) time-based assay in which snake venom
was used for activation of endogenous protein C and of the
intrinsic coagulation cascade. The activated protein C in
conjunction with endogenous protein S inactivated the
procoagulatory cofactors VIII and Va. This delayed clot
formation. The time taken for a clot to form was deter-
mined. In addition, before use in the test the sample was
mixed 1+4 with coagulation factor V deficient plasma.
This minimized the influence of other factors and
a reduced normalized ratio was then almost exclusively
due to the presence of Factor V Leiden.

Protein C activity assay: Protein C in the patient sam-
ple was activated by a specific snake venom activator. The
resulting activated protein C (protein Ca) was assayed in
a kinetic test by measuring the increase in absorbance at
405 nm.

Protein S Activity Assay

Protein Ca proteolytically cleaves FVa which is generated
during the activation of the coagulation cascade by Russel
viper venom (RVV). In this reaction protein S acts as
a cofactor which accelerates the reaction. As a result, the
coagulation time increases proportionally to the activity of
protein S in the sample. The addition of deficient plasma
ensures that the test mixture has a sufficient supply of
fibrinogen, Factor V, and the other necessary coagulation
factors.
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Antithrombin IIl (ATIIl) Activity Assay

The antithrombin III in the sample is converted by heparin
into an immediate inhibitor and inactivates the thrombin
present. The residual thrombin content is determined in
a kinetic test measuring the increase in absorbance at 405
nm according to the following reaction:

ATIIl sample+Thrombin excess (ATII-Thrombin) +
Thrombin residual

The absorbance change is inversely correlated to the
antithrombin III activity in the sample.

Lupus Anticoagulant (LA) Assay

Russell’s viper venom present in LA1 Screening Reagent
initiates plasma clotting by directly activating factor
X. LA antibodies prolong the LA1 Screening Reagent
clotting time. LA2 Confirmation Reagent is similar to
LA1Screening Reagent but with high phospholipid con-
centration. The extra phospholipid counteracts the LA
antibody and largely corrects the clot time. DRVV test
“bypass” factor VII of the extrinsic pathway and the con-
tact and antihemophilic factor of the intrinsic pathway.
Therefore, LA1Screening Reagent is more specific for
LA than aPTT as they are not affected by contact factor
abnormalities or by factor VIII deficiencies or antibodies.

Anti-Cardiolipin I1gM, IgG Assay

The determination was based on an indirect enzyme linked
immune reaction. The Alegria test strip was used with the
diagnostic instrument Alegria - a fully automated random
access analyzer (Orgentec Diagnostika, Germany).

Antinuclear Antibodies Assay
Antinuclear antibodies test is an indirect fluorescent
antibody test that involves incubating dilutions of
patient sera with a monolayer of fixed, permeabilized
cells. Antibodies adherent to the cell monolayer were
visualized with an anti-human immunoglobulin reagent
that had been conjugated to a fluorescent tag. The
reagents were provided by Diagnostic automation Inc.
(CA, USA). The presence or absence of nuclear staining
and the pattern of nuclear staining were identified by
fluorescence microscopy.

DNA extraction for PCR: Genomic DNA was isolated
from ethylene diaminetetraacetic acid (EDTA)-whole
blood using QIAamp DNA Mini Kit (Qiagen, Germany)

according to manufacturer’s instructions.

Detection of Factor V Leiden (FVL)
Genotyping by real-time PCR was performed using hydro-

lysis probes. Each genotyping primer/probe mix contained
two labelled probes homologous to the two genotypes
under investigation. The probes included one specific for
the wild-type G1691allele (FAM-labeled) and the other
specific for the mutant A1961 allele (VIC-labeled). The
mixture was placed in a 96-well PCR plate using 7500
Fast Real-Time PCR system (Applied Biosystems, CA,
USA). During qPCR amplification of the target DNA
with 40 cycles of alternating temperature (95°C for 15
s and 60°C for 1 min), the probes competed for binding
across the variant region. The probe that was 100% homo-
logous to the DNA binding site preferentially bonded and
gave a fluorescent signal as PCR proceeded. Results were
analyzed by the instrument software to indicate the
presence of one of the following in each DNA sample:
wild-type alleles only (normal), mutant alleles only
(homozygous FVL), or both alleles (heterozygous FVL).

JAK2 V617F Mutation Analysis

Real-time quantitative polymerase chain reaction (RT-
PCR)-based allelic discrimination assay was used to detect
the JAK2 V617F mutation employing TagMan real-time
technology and 7500 Fast Real-Time PCR system
(Applied Biosystems, CA, USA). Extracted DNA (80 ng)
from the patients was used to amplify the mutated and
unmutated exon 14 of JAK2 in an allele-specific PCR.
Genomic DNA amplification was done in a 40-cycle
PCR at an annealing temperature at 61°C. All reactions
were carried out in a final volume of 25 pL containing
IXxPCR Master Mix (Applied Biosystems, USA),900 nM
of both forward and reverse primers and 100 nM of each
probe.”

The sequence of the forward and reverse primers was
as follows:
(FS’AAGCTTTCTCACAAGCAAGCATTTGGTTT)

(RS’ AGAAAGGCATTAGA AAGCCTGTAGTT)
respectively. PCR products were separated by electrophor-

and

esis on a 3% agarose gel, stained with ethidium bromide,
and viewed under UV light. A 203 base-pair fragment
indicates the presence of the 1849G>T mutation. A ratio
of cycle threshold (Ct) between the Ct (JAK2 V617F) and
Ct (JAK2 wild type) was calculated for each sample.

(JAK2 V617F > 0.042) indicates that JAK2 V617F
mutation is detected, while (JAK2 V617F < 0.042) indi-
cates thatJAK2 V617F mutation is not detected.
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Radiological assessment using abdominal ultrasound
and Duplex ultrasonography (US) was performed to assess
the status of liver disease and patency of the hepatic veins
(HVs), the portal vein, and the IVC. Abdominal multislice
computed tomography (MSCT) and/or magnetic resonance
imaging (MRI) and/or IVC venography were performed to
confirm all diagnoses and to assess vascular anatomy.
Patients with secondary BCS caused by intraluminal inva-
sion by a parasite or a malignant tumor, or extraluminal
compression by an abscess, cyst, or solid tumor were
excluded.

Statistical Analysis

All data were analyzed using SPSS version 16. Results
were presented as means and standard deviations (SD).
Data were expressed as number and frequencies. The chi-
squared and #-test tests were used to test for differences
among variables. P value less than 0.05 was considered
significant; a P value less than 0.01 was highly significant
(HS); and a P value less than 0.001 was very highly
significant (VHS).

Results

Fifty Upper Egyptian patients were enrolled in the study.
There were 28 males (56%) and 22 females (44%). Their
age was between (13-57 years) with mean (32.5 + 11.1).
A total 0f46 (92%) patients showing chronic BCS while 4
(8%) acute BCS presented with the classic triad of abdom-
inal pain, hepatomegaly and ascites and were noncirrhotic
as shown in Table 1.

Table 2 summarizes the disease etiologies. More than
one etiological factor were identified in 32% (n=16). The
etiology was not identified in 22% of cases (n=11). The
first commonest etiology was isolated factor C deficiency
in 26% (n=13) followed by protein S deficiency in 10%
(n=5) and Factor V Leiden mutation in 10% (n= 5) and
membranous web in 8% (n=4). Antiphospholipid syn-
drome diagnosed by positive lupus anticoagulant and
anticardiolipin antibodies was present in 8% (n=4) also.
History of hormonal therapy in the form of oral contra-
ceptives in 6% of the females (n=3).

Behget’s disease was diagnosed in 4% (n=2) based on
the diagnostic criteria of the International Study Group of
Behget’s Disease.®

No patients had J4K2 mutation.

As regard the relation between the etiology and gender,
there was a highly statistical significant difference with
male predominance in both cases with isolated protein

Table | Baseline Sociodemographic and Laboratory Features of
the Included Patients (n=50)

M/F (n) 28/22
Distribution by age, n(%)

<20 yr 5 (10%)

20-29 15 (30%)

3040 19 (38%)

> 40 I (22%)
Laboratory parameters Mean & Std. Deviation
WBCs (x10%/L) 5717
Hb(g/dl) 107 £ 1.9
Platelets(x 10°/L) 164 £ 53
Bilirubin (mg/dl) Total 1.07 £ 1.24
Direct bilirubin (mg/dl) 0.57 + 0.89
ALT (U/L) 41.47+ 5.37
AST (U/L) 42.2+£96.5
Albumin (g/dl) 3.0 £24
INR 1.38 £ 0.31
Creatinine (mg/dl) 1.23 + 0.98
MELD score 125 £ 5.5
Child Class (n= 50)

Non cirrhotic n,(%) 9 (18%)

Child class B n,(%) 8(16%)

Child class C n,(%) 33(66%)

Table 2 Etiology of Budd-ChiariSyndrome in the Studied Patients

Etiology n(%)
Isolated protein C deficiency 13(26)
No identified etiology 11(22)
Isolated protein S deficiency 5(10)
Membranous web 4(8)
Factor V Leiden mutation (Heterozygous) 5(10)
Antiphospholipid Syndrome 4(8)
Hormonal therapy(females) 3(6)
Behcet’s Disease 2(4)
Combined protein C and S deficiency 1(2)
Combined protein C and S deficiency and antithrombin Il 1(2)
Combined protein C and antithrombin |ll deficiency 1(2)

C deficiency (P = 0.001) and others with unidentified
etiology (P = 0.002) (Table 3).

Most of the included patients, 82% had liver cirrhosis on
admission (n=41) while 9 patients have no liver cirrhosis.
Child-Pugh classification among patients who had liver cir-
rhosis (n=41), 33 patients were Child class C (66%) while
Child class B were in 8 patients (16%) and no patients had
Child class A. Mean MELD score was 12.5 + 5.5. None of
the included cases received anticoagulants (Table 1).
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Table 3 Relation Between Etiology and Gender

Etiology Males n(%) Females n(%) Ve P value Sig
Isolated protein C deficiency 11(84.62) 2(15.38) 12.00 0.001 VHS
No identified etiology 6(54.55) 5(45.45) 10.00 0.002 VHS
Isolated protein S deficiency 0(0) 5(100) 5.00 0.025 S
Membranous web 4(100) 0(0) 4.00 0.046 S
Factor V Leiden mutation (Heterozygous) 4(80) 1(20) 4.00 0.046 S
Antiphospholipid syndrome 0(0) 4(100) 4.00 0.046 S
Hormonal therapy(females) 0(0) 3(100) 3.00 0.083 NS
Behcet’s disease I (50) 1(50) 0.00 1.000 NS
Combined protein C and S deficiency 1(100) 0(0) 1.00 0.317 NS
Combined protein C and S and antithrombin Ill deficiency 1(100) 0(0) 1.00 0317 NS
Combined protein C and antithrombin Ill deficiency 0(0) 1(100) 1.00 0317 NS

Abbreviations: NS, not significant; S, significant; VHS, very highly significant.

Abdominal pain was the most common symptoms in
BCS patients (96%), abdominal distension in 41 patients
(82%) as shown in Table 4.

The most common clinical signs were moderate to
tense ascites (82%), edema of lower limbs (68%), and
hepatomegaly (50%) Table 4.

As shown in Table 5: most of the patients had obstruc-
tion at the level of hepatic veins with high statistical
significance (P = 0.000) =40 (80%). Patients with protein
¢ deficiency and those with unidentified etiology had
obstruction at the level of hepatic vein with high statistical
significance p values 0.00land 0.002, respectively. Five
patients (10%) had obstruction at both HV and IVC and 5
patients (10%) had obstruction at the level of IVC. Isolated

Table 4 Clinical Presentations of Budd-Chiari Syndrome in the
Studied Patients (N= 50)

Symptoms n(%)
Abdominal pain 48(96)
Abdominal distension 41(82)
Hematemesis and/or melena 18(36)
History of previous thrombosis 5(10)
History of recurrent abortion 3(6)
Recurrent oral and genital ulcer (Behget'’s disease) 2(4)

Signs
Ascites 41(82)
Lower limb oedema 34(68)
Hepatomegaly 25(50)
Splenomegaly 21(42)
Dilated abdominal veins 20(40)
Hepatic encephalopathy 18(36)
Jaundice 8(16)
Leg ulcers 1(2)

protein C deficiency was the most common cause asso-
ciated with H.V obstruction (Figure 1). All cases with
factor V Leiden mutation had obstruction at the level of
hepatic veins (p value 0.050) and all cases of membranous
web were associated with IVC obstruction (Figure 2).

Discussion

Budd-Chiari syndrome is a rare disorder of the liver with
heterogenous nature, characterized by obstruction of the
hepatic venous outflow.’

Our current epidemiological study describes the socio-
demographic features, etiology, and risk factors for BCS of
50 Upper Egyptian patients with confirmed diagnoses of
primary BCS.

Previous studies found that BCS was usually occurring
during the third or fourth decade of life, with slightly more
19" Another study in
Egypt describing disease pattern in Delta region and

common predominance in females.

Cairo found more females affection than males with M/F
ratio 43/57 and mean patient age about 28 years,'' while
our study showed that BCS is mainly occurring at middle
age with the mean age about 32 years with male predomi-
nance: M/F 28/22. AN Algerian study found that M/F was
45/70 and the mean age was 34 years." However,
A Chinese study by Lin found that patients with BCS
had mean age of (52.5 £ 11.7) with M/F ratio was 11/4.12

Most of the patients in the current study were diag-
nosed during the chronic phase (92%) of the disease; the
rest of the patients were diagnosed during acute (8%)
stage. These results support other studies.'> !¢

In this study, Liver cirrhosis was noticed in 82% and
most of them were Child class C (66%) while 16% were
Child class B and no cases with Child class A. Their
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Table 5 Distribution of the Site of Venous Obstruction as Detected by Radiological Assessment According to the Etiology of Budd-

Chiari Syndrome

Etiology HV Only n(%) | HV and IVC n(%) | IVC Only n(%) Ve P value | Sig
Isolated Protein C deficiency 13(100) 0(0) 0(0) 14.00 | 0.001 VHS
Isolated protein S deficiency 4(80) 0(0) 1(20) 5.00 | 0.082 NS
Factor V Leiden mutation 5(100) 0(0) 0(0) 6.00 | 0.050 S
Antiphospholipid syndrome 2(50) 2(50) 0(0) 4.00 | 0.135 NS
Behcets disease 0(0) 2(100) 0(0) 3.00 | 0.083 NS
Non-identified etiology I'1(100) 0(0) 0(0) 12.00 | 0.002 VHS
Hormonal therapy 2(66.67) 1(33.33) 0 3.00 | 0.223 NS
Membranous web 0(0) 0(0) 4(100) 5.00 | 0.082 NS
Combined protein C and S deficiency 1(100) 0(0) 0(0) 2.00 | 0.368 NS
Combined protein C and S and antithrombin Il deficiency | 1(100) 0(0) 0(0) 2.00 | 0.368 NS
Combined protein C and antithrombin Il deficiency 1(100) 0(0) 0(0) 2.00 | 0.368 NS
Total (n%) 40(80) 5(10) 5(10) 49.00 | 0.000 VHS

Abbreviations: NS, not significant; S, significant; VHS, very highly significant.

presentation by symptoms and signs of portal hypertension
and hepatic decompensation, explaining common symp-
toms of abdominal pain, distension, and upper GIT

bleeding 96%, 82%, and 36%, respectively. While ascites,
lower limb edema, and hepatomegaly were the most com-
mon presenting signs in 82%, 68%, and 50%, respectively.

Figure | CT findings in BCS: (A) Axial CT image in a patient with acute BCS shows thrombosis of main portal vein seen as filling defect (arrow, A). Coronal CT image in
another patient with acute BCS: shows filling defect in the middle HV (arrow, B). Ascites is also seen. Axial and coronal CT images in a patient with thrombosis of IVC seen

as filling defect causing expansion of the lumen (arrows, C and D).

Abbreviations: BCS, Budd-Chiari syndrome; HYV, hepatic veins; IVC, inferior vena cava.
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Figure 2 Trans-jugular (A) and trans-femoral (B) catheter venography of the IVC showing total occlusion of the suprahepatic portion of the IVC, with tight stenosis of its

junction with the hepatic veins and multiple dilated collaterals.

Most of these patients were referred to our centers to be
treated from the complications of liver cirrhosis after fail-
ure of catching definite diagnosis of cirrhosis.

Patients with BCS may show nonspecifically decreased
levels of protein C, protein S, and antithrombin, attributa-
ble to impaired hepatic synthesis of these anticoagulants.'’

In the current study isolated protein C deficiency was
the most common identified etiology in 26% of patients
while isolated protein S in 10% and no case with isolated
antithrombin III. Similar to Afredj et al anticoagulant
protein deficiency was observed in 28% of patients (n =
18), dominated by protein C deficiency (n = 13). Only 5
patients demonstrated a protein S deficiency, one had
a mutation in the prothrombin gene and no patient demon-
strated an antithrombin deficiency.*

Sakr et al 2011 identified deficiencies in antithrombin
I, protein C, and protein S in 43%, 43%, and 1.1%, of
BCS patients, respectively.'* Similarly, Mohanty et al stu-
died BCS patients in India and found deficiencies in
antithrombin III, protein C, and protein S in 3.8%,
13.2%, and 5.7% of patients, respectively.'® Uskudar and
his colleagues
Antithrombin 11, Protein C, and Protein S in 3%, 9%,

and 7% of BCS patients, respectively.'”

in Turkey reported deficiencies in

In this study assessment for prothrombin gene mutation
(PGM) was not done. Dutta et al study reported that there
were no patients with BCS had PGM."* G20210A PT gene

mutation is a relatively uncommon prothrombotic risk
factor with a weak prothrombotic risk.?’

In Europe, factor V Leiden is a second prothrombotic
factor and is found in 12-31% of BCS patients®>' and
antiphospholipid syndrome appears to be the third most
common prothrombotic factor.”? Factor V Leiden induces
resistance of activated factor V to degradation by activated
protein C.%

In this study factor V Leiden mutation was present in
10%. Both antiphospholipid syndrome and membranous
web were detected in 8% of the patients. Behcet’s disease
was found in 4% similar to other studies which showed
that 4-13% of BCS patients have Behcet’s disease.'*"’

In the current study, we found FVLM in 10% of
patients and all were heterozygous. Meanwhile, Sakr stu-
died Egyptian BCS patients in Delta found that FVLM
was the most common cause of disease (53.1% of
patients); 37.5% of patients were FVLM heterozygotes,
and 15.6% FVLM homozygotes.'*
study by Sakr and his colleagues observed that factor

Another Egyptian

V Leiden mutation was present in 23% of patients.''
Similarly, a study in India by Mohanty et al found that
FVLM was the most common etiology of BCS (26% of
patients).'® However, another Egyptian study showed that
FVLM was the second most common mutation found in
48.6% of patients (42.9%
homozygous).>* Nevertheless, observational studies did

heterozygous and 5.7%
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not find any Chinese BCS patients with either of the two
FVLM mutations.?>°

In this study hormonal therapy in the form of oral
contraceptives was considered an etiological factor only
in 6% of all BCS patients. This could explain the higher
ratio of BCS found in males in our study compared to
other Egyptian studies because of lower exposure to oral
contraceptives among Upper Egyptian females than in
Delta region females.

Exposure to oral contraceptives does not play a role as
an etiology of BCS in the East. In both India and China,
the use of oral contraceptives is less than 2%, compared
with 30% in Europe and above 40% in France.””*® The
current study showed that JAK2-V617F mutation was not
detected in any case; thus, myeloproliferative disorder was
not an identified etiology. Similar to Chinese study where
the prevalence of the JAK2-V617F mutation appears to be
particularly low.

In the present study Most patients without identified
etiologies had advanced liver disease and were child class
C (n=10) and more than one etiological factor were iden-
tified in 32% while other studies showing nearly 80% of
BCS patients have at least one thrombotic risk factor, and
30-50% of them have two or more thrombotic risk
factors.””** Uskudar and his colleagues in Turkey identi-
fied at least two etiological factors in 18.6% and three in
1.3%."* Egyptian patients by Sakr and his colleagues
identified at least one etiological factor in 48.9% of
patients, two in 30.9%, three in 8.5%, and four in 3.2%."*

The patterns of vascular involvement in BCS patients
show variation between countries. IVC obstruction is pre-
valent in Asia, Nepal, South Africa, India, and China,
whereas pure HVs obstruction predominates in Western
countries.>'

This study showed that HVs obstruction was the most
common pattern of venous obstruction (80%), combined
HVs and IVC obstruction was similar to isolated IVC
obstruction and were observed in 10%, while in another
Egyptian study by Sakr et al, HVs obstruction, IVC
obstruction, and combined HVs and IVC obstruction
were found in 43%, 3%, and 21% of patients,
respectively. !

Darwish Murad reported isolated obstruction of HYV,
IVC, and both veins in 62%, 7%, and 31% of patients,
respectively. Behcet’s disease was the main etiology asso-
ciated with IVC obstruction in this study.*?

Regarding the relation between the pattern of venous
obstruction and the etiology, FVLM appears to be

common in patients with IVC obstruction® and the use
of oral contraceptives, or pregnancy, is specifically asso-
ciated with hepatic vein involvement.>*

The present study showed that isolated protein C, pro-
tein S deficiency, and FVLM were associated with HVs
obstruction. Meanwhile, membranous web was associated
with IVC obstruction. Sakr et al reported protein
S (48.8%), protein C (41.9%), antiphospholipid syndrome
(32%), and FVLM (20.9%) were the most common causes
of isolated hepatic veins thrombosis."!

Conclusion

BCS is a multifactorial disease in Upper Egyptian patients
that occurs mainly in middle-aged males, mostly with
chronic form. Isolated factor C deficiency was the most
common etiology, while factor S deficiency and Factor
V Leiden mutation were the second most common etiolo-
gies. Hepatic venous outflow was the main level of venous
obstruction in our cohort. Identification of certain cause of
BCS should not exclude searching for other etiological
factors. Comparing our data with those of previous studies
indicate that BCS of different geographic regions showing
demographic difference.
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